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The potential of regional air-cargo airports
to relieve congestion at major airports in the
immediate area has been examined by the
Federal Aviation Administration (FAA) at the
request of the Senate Appropriations Commit-
tee. Senate Report 101-121  accompanying  the
Department of Transportation FY 1!390 Appr+
priations Act called for the study to include
the feasibility of establishing an air-cargo
airport in the immediate Washington,  DC.,
area. This report presents the FAA’s findingS.
While a large portion of air-cargo operations is
ham&d at busy air-carrier airports, this
activity usually does not add significantly to
congestion because cargo flights are few in
number and occur during off-peak hours.
Many major airports actively encourage cargo
because it generates additional jobs and
airport revenues. It is estimated that more
thanhalfofallaircargoiscarriedinthe
baggage holds of scheduled airliners, and,
under most circumstances, it would be ex-
tremely difficult and inefficient to isolate cargo
from passenger operations.

The question remains whether an air-cargo
airport could succeed if it were developed for
other reasons besides relieving congestion,
such as to encourage land development or
stimulate economic growth There is no
promising model at this time. Substantial
efforts to develop Stewart International Air-
port in Newburg New York, and Huntsville
International Airport in Huntsville, Alabama,
have not yet attracted a large part of the air-
cargo market. The only clearly successful
recent examples are the sorting facilities of
small-package, express-delivery services, such
as Federal Express in Memphis,  Tennessee,
United Parcel Service in Louisville, Kentucky,

and Airborne Express in Wilmington,  0hio
These facilities  are concentrated in a gee
graphic area around the Qhio River Valley
where flights can be brought toge
cierttly to transfer cargo.  There may
opportunities to develop suoxssful  cargo
airports but they are not apparent at this time.
Fort Worth Alliance Airport has

’ a successful cargo airportP but th
not contracted with any all-cargo operator yet.
Instead, the airport is operating as a general
purpose reliever. Its activity  has primarily
been general aviation and airline training
operations, and its tenants  include manufac-
turers and companies involved in aircraft
maintenance. This sort of multi-purpose
reliever airport could be feasible in many
urban areas.

It is expected that cargo will remain con-
centrated at very busy airports near major
population centers where there is ample
capacity available to shippers in the baggage
holds of airliners.  Air-cargo sorting operations
will continue to be located at a few airports
that the small-package, express carriers con-
sider to be well located for that purpose.
Efforts to develop regional air-cargo airports
at other locations will involve considerable
expense and financial risk. The least extensive
approach may be to initiate civil air-cargo
flights at military airfields under surplus-
property or joint-use agreements. Military
airfields have many of the attributes  needed
by cargo airports, including long strong
runways, ample apron area, and good. high-
way access.

The air-cargo industry is dynamic and
rapidly growing, and it is recommended that
this subject be reconsidered peri
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I - Introduction.
Purpose This report has been prepared in res

guage in Senate Report 101-121  on the Department of
Transportation and Related Agencies Appropriations
Act for M 1990.  The Federal Aviation Administration
(FAA) was requested to study the feasibility of estabhsh-
ing regional air-cargo airports to relieve congestion at
major airports in the immediate area The study was to
include the impact of an air freight and cargo operations
facility to alleviate congestion and thereby inaease
capacity at the major airports in the Washington,  DC.,
area. This area includes Washington Dulles Intemationa.l
Airport, Washington National Airport, and Baltimore/
Washington  International Airport.

Background Air traffic delay is a serious problem, and it is ex-
petted to worsen because of the widening  gap between
the capacity of major airports and the traffic these air-
ports are required to handle. According to FAA forecasts,
the number of airports where airline delays exceed
20,000 hours annually will grow from 21 in 1988  to 41 by
1998 unless major capacity improvements are made to
the national airport system. In addition, 15 airpo.-ts will
incur between 50,000 and 100,000  hours of airline aircraft
delays annually by 1998  as opposed to just 5 today.

The top 100 airports in the U.S. account for 90 percent
of the airline passengers enplaned, and the number of
enplanements is projected to grow by 56 percent over the
next 10 years. Aircraft operations (takeoffs and landings)
at these same 100 an-ports  are expected to grow by
36 percent during that same period to accommodate  the
increase in passenger demand.

Both the quality and cost of air service are strongly
tied to aviation system capacity. In the dozen years sinae
airline deregulation, real air fares have declined, and the
airlines’  emphasis on the huband-spoke  system has
improved the service to many cities. System capacity
must ~ntinue to grow to allow for airline competition if
this trend is to continue

Large capacity gains  result from the construction of
new runways and new airports.  For example, the new
Denver airport will increase capacity and reduce conges-
tion in Denver as well as reduce delays system-wide.
However, at a cost of over $2.5 billion for a new airport
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like Denver, it will be a challenge to finance and build
others. New runways at existing airpats also face oppo
sition because of their environmental impact as well as
their cost. In addition to new construction,  other alterna-
tives to increase capacity need to be investigated.

The FAA and the aviation  industry have been work-
ing on a wide variety of alternatives  to enhance capacity.
These alternatives include: improvements in approach
procedures and airspaoz planning and design, applica-
tions of new technology that have emerged from Re
search,  Engineering and Development @.E&D) programs,
and solutions developed through free market influences,
such as potentially new mnnecting  hub airports,  reliever
airports, and expanded use of existing cxxnmenial
service aiqorts. The conozpt of developing regional air-
cargo airports, separate from the major passenger hub
airports, has been proposed as an alternative  that could
reduce congestion and delay at major airports.

The dynamic  growth in the passenger side of the air
transportation industry since deregulation and its impact
on capacity have been weU-documented  and public&d.
The air-cargo segment of the industry, on the other hand,
has not been as well-stu&ed,  even though  its growth has
also been remarkable There is some concern that rapidly
expanding cargo operations at the major hub airports
will add to the problems of congestion and delay  these
airports are e96periencing  as a result of qxrding passen-
ger operations. However-#  this study has found that all-
cargo operations do not add to congestion and delays
because these operations occur primarily in off-peak
hours.

Study Methodology Various means were used to csnduct  the study, as
summarized below

l A thorough literature search (magazines, journals,
technicalpa and repo*) was performed.
Sour- in the airlines~ ahargo  carriers, and
airports were located and interviewed. .

l Air-cargo and passenger data,.  including historical
and forecasted growth# current volumes, and
operations were gathered. .

l The contribution of air-cargo operations to major
air carrier airport congestion and delays was
anal*.
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exceeded the growth rates of the U.S. economy. But,
many structural problems emerged to create a massive
shift in market power. A primary factor was the seven
consecutive years of losses  on all-cargo operations suf-
fered by the U.S. domestic airlines.  During this time,
three airlines  discontinued freighter service completely
and two others downsized considerably.  Domestic all-
cargo service was reduced by approxjmately 50 percent.
To a great extent, these losses  were caused by the jump in
fuel prices experienced in 197374 and by artificially low
domestic freight rates set by the CAB. This was com-
pounded by the entry of passenger widebody aircraft
into the cargo market. These aircraft,  with their huge
belly holds, created a large excess of air-cargo capacity.

The down-sizing of all-cargo service caused the
freight forwarders, who requimd and could no longer get
high volumes of overnight lift, to seek new solutions.
Most decided to provide their own dedicated lift, rather
than depend on passenger carriers  that provided cover-
age for barely 65 percent of the U.S. domestic air-cargo/
express marketplace, and whose shipment, tradng, and
tracking systems were at best rudimentary and inad-
equate.

Post Deregulation During the past 15 years, there has been a dramatic
change in the composition of the carrier  group providing
all-cargo aimaft  servim.  This is largely due to the
deregulation of the air-cargo industry in 1977. because of
the exceptionally high and sustained growth rates in
traffic and revenues since  deregulation, the U.S. freighter
fleet today is much larger than it ever was.

.

The emergence of the integrated air express business
has been particularly significant.  Started by DHL, and
continued with remarkable  success by Federal Express,
air qxess has been one of the fastest growing segments
of the air-cargo industry. By and large, the new carriers
do not depend on forwarders, consolidators, or other
third parties to provide their traffic,  as was the case for
the passenger/combination  carriers and the scheduled
all-cargo carriers before deregulation. Much of the expan-
sion of the U.S. freighter fleet is due to this integrated, air-
express segment of the industry. A parallel development
since deregulation has been the growth of cargo charter
airlines.  Many of the freight forwarders contract all their
flight operations to several of these carriers.
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In summary, the major US. passenger/combination
carriers, with the exception of Northwest,  have  SW+
pended all-cargo operations. With the buyout of Flying
Tigers by Federal Express, the last prederegulation all-
cargo wrier has succumbed. In 1977, the all-go/
express carriers represented approximately 15 percent of
the total cargo jet lift capacity.  By the end of 1987,  the all-
cargo/express industry’s fleet of 355 jets accounted for
approximately 75 percent of the total cargo jet lift capac-
ity. This trend has antinued,  with the all-cargo/express
carriers growing at a rate of approximately 15 percent
per Year.

Current Status Today the air-cargo/express industry provides
overnight express service to and from v&ually every zip
de in the country.  Customer service features, such as
stateof-theart  tracing and tracking capability, on-call
pick-up service, Saturday service, residential coverage,
money-back guarantees, and automated billing and
reporting systems, among numerous other advances, are
innovations since 1973.

The industry is highly competitive. Ricing is a
powerful marketing tool in terms of building volume
and gaining market share.  The growth and development
of this industry structure has been significantly beneficial
to all shippers and consumers throughout the United
States.  Air freight costs  to the shipper have actually
declined since 1980.

Services of the air-cargo/express industry have been
a major factor in bringing small communities and rural
America into the mainstream of economic growth.  New
manufacturing  and high technology plants, along with
medical and research centers, arebeing attracted to low
capital/production cost areas of the country, at least in
part, because they are provided regular express transpor-
tation acozss to every other comer of Ameri~, and most
parts of the world.

Passenger airlines are no longer a major presence in
the small package express market, but they continue to
dominate the airport-to-airport movement  of large
shipments. Interviews with industry specialists, air
carriers, airports, and others indicate that approximately
60 per-t of all air cargo is still carried as belly cargo on
scheduled airliners.

Despite this high percentage of ton-miles flown, the
passenger/combination carriers account for only
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13 percent of the air-cargo/express revenue m domestic
markets due to wade d@a.rities in yield, according to a
study by Ieeper, Cambridge, & Campbell, Inc., called
m All-cnrgo Air Gmier Indu.sty:  Its Ecorw??lic  h?pct and
Future Needs.  Traditional passenger/combination carriers
have increased their system freight and express traffic by
only 12.7 percent since  1977. Domestic revenue ton-miles
have actually declined by 10.5  percent, while interna-
tional  freight and express ton-miles increased 53.4 per-
cent.

Table 1 shows the average annual  growth from 1980
to 1988  for U.S. airline freight traffic. The major growth
has been in the express carriers, and the growth in inter-
national operations has been much greater than that for
domestic operations.

This international market has attracted a host of
foreign competitors to the US. carriers.  According to the
September 1990 issue of Curgo Facts, of the top 10 freight
carriers in 1989,  seven were foreign flag carriers.  These
foreign flag carriers are still aggressively seeking busi-
ness in the U.S., as reflected by the opening of major new
cargo terminals at several U.S. airports  and the acquisi-
tion of new 7’7-@oF freighters.

TABLE 1 U.S. AIRLINE FREIGHT TRAFFIC

Domestie
SCMUld

cti
Expms carriers
Sub&ml

Revenue Ton Miles in Millions
Average
Annual

1980 1984 1988 Growth

3,273 3,558 3,660 1.4%
291 615 251 -1.8%

3Lfi?L
3,876 5,511 7,453 8.5%

Internationaal
SCMUld

charte-r
Subtotal

Total U.S. Airlines
SCMUledl
c

Express tiers

6,850 9,023 13,432 8.8%

sow: Boehag, wm-ld Air cat-go b;bPeccwsl
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Revenue Ton Miles in Millions
Average
Annual

1980 1984 1988 Growth

3,273 3,558 3,660 1.4%
291 615 251 -1.8%

3Lfi?L
3,876 5,511 7,453 8.5%

Internationaal
SCMUI~
charte-r
Subtotal

Total U.S. Airlines
Sdaeciuledl
c

Express  t i e r s

6,850 9,023 13,432 8.8%

sow: Boehag, wm-ld Air cat-go b;bPeccwsl
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III - Regional AirGsrgo Centers
Description of the Concept The mncept of developing regional air-cargo centers

has evolved over a number of years, primarily as a result
of successful examples of integrated, small-package,
express carriers deliberately choosing less congested
airports, away from major metropolitan areas, as their
primary and regional hubs.  When studying the prob-
lems of congestion and delay at major air carrier airports,
cargo operations appear to be separate from passenger
operations, that is, an entity that could be moved to a less
congested airport relatively easily. The rationale for this
separation is that allcargo aircraft require take-off,
landing,, and runway time that could be used by passen-
ger aircraft.  A corollary of this is that cargo operations
use valuable ramp space, and their warehouses and
cargohandling facilities occupy potential passenger
terminal spao.3

If it is to be part of the solution to congestion and
delay, a regional air-cargo center must be far enough
from the major metropolitan airports to avoid any inter-
ference with, and delay of, aircraft on approach to, or
departure from, these airports. At the same time, it must
be close to the metropolitan area and have good access  to
highway  systems in order to support the overnight and
one-or-moday  delivery requiremen& of air freight.  This
would enable the center to serve its customers through a
hub-and-spoke  network of feeder airlines and road
feeder services designed to reach outlying points.  For a
regional air-cargo center to be successful, the lack of
infrastructure congestion and ease of access must im-
prove cargo handling sufficiently to attract cargo cus-
tomers and operators from the metropolitan airports.

Stewart International Airport, New York, and Fort
Worth Alliance Airport, Texas, are often cited as ex-
amples of regional air-cargo centers. However, Fort
Worth Alliance, which opened in early 1990,  has not
established air-cargo carrier operations as yet. Several
air-cargo carriers do have operations at Stewart, and
some of them have expansion plans.  Currently, however,
there are only a few all-cargo operations each’day at
Stewart. Huntsville International Airport, north of Bii-
mingham,  Alabama, with its International Intermodal
Center, is another example of what could become a
regional air-cargo facility.  But, it too has only a few
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all-cargo f&$&s  each day. (Each of these examples is
described in more detail  in Section EL) None of these
airpor%s km been able to relieve congestion and delay by
attracting air-cargo operations from nearby air carrier
airports.

Developing a Reg-ionrall
Air-cargo center

l3cxa~se there are so few allcargo flights,  regional air-
cargo centers are ak able to acxxmmodate a large
number of operations by General Aviation (GA). The
latter, in fact, may be of more benefit to capacity enhan=
ment. GA pilots are often eager to avoid  congestion and
delay at busy a+xarri~ airports.  Relocating GA aircraft
from congested airports  can kee up slots for use by the
air carriers.

Economic Developxnent Airports, b-&ding regional air-cargo centers  and
indust&! airpot& may act as magnets for business
development. The example of Fort Worth Alliance

rt is described in Section HI. Fa&ties of this type
may attract industies that are related to the aviation
industry! that ~Just-In-Time err> inventory control
systems., or that deal in perishable goods imported from
or ftxpcx%ed %o oveseas markets, among others.

The comus among aviation experts is that air
cargo will con%inue to grow in the future. Those Nanons
which prepare for this situation will be in a better posi-
tion to deal with the increase, dominate the transporta-
tion market, attract industry, and obtain overall eco-
nomic benefits.

JOiIMk Military air bases lend themselves to air-cargo use
under surplus-property or joint-use agreements. The
nwways  are usually able to accommodate  even the
largest cargo jets. Most of the neoessary infrastructure
(highways,  buildings, sewage, electricity, water, etc.) is
already in place. In those areas where joint use is contem-
plated, a Emit422  number of cargo operations may be less
di.sruptivl~ to military operations than passenger traffk.
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One serious obstacle is aircraft noise, because ti-Gi.rgo
carriers often operate at night and may use older and
noisier aircraft than passenger airlines.

Disadvantages

cost

Space

-cture

Although new regional air-cargo centers do not cost
as much as passenger airports, the qense is consider-
able (see Section III, Cost Estimates) and income may be
much lower. Conversion of existing airports is some
what less expensive, but the costs are still substantial.

There are very few remaining sites for new airports
close enough to major metropolitan areas to serve as
regional cargo centem During the last thirty years, urban
development  has taken  up most of the available  land.
Areas which are available tend to be remote and do not
possess the necessary infrastructure. The most likely
alternative would involve conversion of an existing
airport, but few are ideally located for this purpose.

Regional aircargo centers must be served by a well-
developed highway system. They must be suppxted by
sewage, water, &ctricity,  and telephone systems.  Taking
the Fort Worth Alliance Airport as an example, the
infrastructure enhancements necessary to support the
facility are projected to cost at least twice what the air-
port facility itself cost.

Operational Efficiency All-cargo operations are not easily separated from
passenger operations. Fully 60 percent of air cargo is still
moved as belly cargo. Since belly cargo is carried on
passenger aircraft,  it must remain at the air carrier air-
ports. Separation of akargo and belly cargo will force
agents and freight forwarders who deal in both types of
operations to maintain facilities at two or more locations.
In addition, they will lose at least a certain degree of
flexibii%y in deciding whether to send a particular cargo
shipment as belly cargo or on an all-cargo aircraft.

Airport Efficiency Most all-cargo/express flight operations are CoIp-
ducted late at night or early in the morning (about KkOO
p.m. to 7~00 a.m.). According to a study by Leeper,
Cambridge, &Campbell, Inc., fully 66 percent of the all-
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cargo VERSUS belly cargo varied widely from airport to
airport.  Airports which serve as hubs/sorting centers  for
integrated air-express operations, such as Memphis and
Ontario, have a high percentage of their cargo volume
carried on all-cargo flights, 61 percent for Memphis and
93 percent for Ontario. In general, airports with a pre-
dominantly domestic market served by the integrated
express cargo carriers have about 60 percent of their
cargo volume carried by all-cargo aircraft.  However, for
those airports which serve as origin/destination centers,
especially for overseas flights, the percentage of all-cargo
to belly/combi cargo is reversed, 60 percent belly/combi
and 40 percent all--go. These latter figures are in line
with the world air-cargo capacity figures in Boeing’s
World Air Cargo Foreuast, 60 percent passenger (belly/
combi) and 40 percent freighter..Fzcil.ilies Required

RunWayS

Landing Aids

In order to support a regional a&cargo center,  an
airport should provide certain basic facilities.

Given the importance of international operations in
the air-cargo market, the runway  should be 10,000 to
12,000  feet long and 150 feet wide and have the necessary
strength to support the takeoff  of a fully-loaded
freighter on a long-haul, non-stop intercontinental flight.
The operational takeoff length of the runway at Alliance
Airport is 9600 feet. Stewart International Airport in
New York extended their runway to 12,000  feet to sup
port international operations. Huntsville International
Airpor% is extending one of their runways from 8,000 feet
to 10,000  feet to accommodate  international wide-body
cargo aircraft.  Runways and taxiways also need to be
designed with the necessary pavement  strength to
support very heavy aircraft.  Boeing/s newest cargo
plane, the 74744MF freighter, has a maximum takeoff
weight of 870,000  pounds.

One of air cargo’s most significant attributes  is on-
time’delivery. A regional air-cargo airport should have
the facilities  to provide continuing and reliable opera-
tions during weather conditions that restrict visibility
during takeoff and landing. These may include an air
traffic control tower (ATCI’), an airport surveillance radar
(ASR),  and an appropriate instrument landing system
(IS) and associated  landing light systems.
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Freight Storage and
Movement

To receive, store,  and distribute cargo, an airport
must have the apron spa= and cargo buildings nears-
sary to accommodate the cargo operators,xustorns
service, brokers, and freight forwarders. These building
may be built by the airport authority and leased to the
cargo operators, built by the operators themselves, or
they may be built and leased out by a third-party franchi-
see.

Transportation
-cture

In order to function  as a true regional air-cargo  center,
the airport must have convenient  access  to interstate
highways,  preferably bothnorth-south  and east-west.
Railheads are also desirable

support Infrasmcture All those facilities  necessary to support an intensive
cargo operation need to be in place.  These include,  but
are not limited to, modern highcapacity telephone
bunking and switching systems, environmentally ap-
proved waste-disposal systems, and adequate electric
power and water for current and future needs.

Labor

Cost Estimates c

New Facilities

Such a facility needs aco2s.s to a readily available,
reasonably priced, at least semi-skilled labor market. This
labor market should be located relatively close and
should contain sufficient numbers to staff operations  at
least in the near-term.

It is difficult to develop cost figures for a new airport
without knowing mmething about the specific airport
site. Construction costs  depend a great deal upon local
instruction and labor costs, land value, terrain obstruc-
tions,  and other factors which can vary widely from site
to site.

Given the problems in developing cost estimates
without knowing the specific site, it is useful to look at
recent examples of construction costs  for runways, access
mads,  and terminal facilities  at airports around the
cx3.lntry.

The Fort Worth Alliance Airport was completed in
1990.  Accarding  to the Perot Group, the runway, with an
operational takeoff length of 9600 feet, two parallel
taxiways, large terminal area apron, and the service and
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access  roads, cost $39 million to construct, not including
land costs.  The runway  pavement  strength is designed to
Support an airplane gross weight of 870,000 pounds, the
maximum  takeofi weight of Boeing’s newest cargo
plane, the 747401: freighter. An I.rWmmmt Larding
System (IL!& associated landing lights, and FAA tower
will add about $6 or $7 million A highway  interchange
with the nearby interstate highway  cost about $6 million
with the associated bridge, ramps, and frontage roads.
(According to the Alabama Highway  Department, a
more complex interstate highway  interchange being
built to improve access to Huntsville  International Air-
port in Alabama will cost $17 million.) Access roads (six
lane) beyond the immediate boundary  of the airport and
~~~gtheairportwiththeinterstateintglThange
and other public highways cost about !f% million per
mile. Vital infrastructure support systems cost as follows:
waste water treatment plant - $13 million; power
supply system - $10 million; telecommunications sys-
tem - $3.4 million; water supply system - $4.5 million

The construction oxt for the necessary cargo termi-
nal facilities, including ramp space for the aircraft,  build-
ings for the handling and temporary storage of cargo,
and loading docks for the trucks that pick up and drop
off cargo, must also be considered. The Huntstie Inter-
national Intermodal Center reports that a 50,000  square
foot cargo facility completed in April 1990 at Huntsville
International Airport cost approximately $1.6 million A
much larger 300,000  square foot cargo complex at Wash-
ington Dulles International Airport, currently scheduled
for completion in the fall of 1991,  will cost nearly $21
million, according to the Washington  Airports Task
Force.

It is unlikely that any airport will be built to serve
only as a regional air-cargo center, so facilities  will prob-
ably be necessary to serve general aviation and other
traffic. In addition to the cargo terminal facilities,  an
airport would require at least the minimum operations
and passenger ramp and krminal fatities for general
aviation, business and corporate aircraft, and small
commuter or air-carrier passenger operations. As an
estimate of the cost for a small passenger krminal,
construction of a new 640 foot long, 90 foot wide con-
course at Huntsville International Airport will cost about
$12 million, according to the Huntsville  Madison County
Airport Authority. This concourse will accommodate
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10 jet aircraft parking positions  and four commuter
aircraft parking positions.

A November 18,1990,  newspaper article in the Ra-
leigh, North Carolina,  The News and Obsenter desaibes
the proposed development of an “air-cargo  and manu-
facturing complex”  in North Carolina, much like the
regional air-cargo  center discussed above,  with an adja-
cent industrial  park. The cost to develop the entire com-
plex, with “2 two-milelong runways..  . surround& by
manufacturing plants  and air-cargo firms,” is given as
$250 to !$4-00 million.  This probably represents a fair
assessment of the cost to develop any such industrial
airport facility considering the acquisition  of property;
installation of road, sewer, water, electrical  and other
support infrastructure;  and construction of an airfield
that would support long-haul international flight opera-
ti0I-S

Converting and Improving Costs for converting and improving an existing
an-gAirport airport vary so widely that citing such costs is hardly

instructive. Some of the estimated costs only for runway
and taxiway extensions in various  airports, which could
be considered as regional air-cargo centers  in the Wash-
ington area,  are given in Section V. To these costs must
be added all the expenses for infrastructure upgrades,
road access,  and so forth. While it is unlikely that up
grades of existing facilities  would be as costly as the
construction of new facilities,  the costs can be expected to
be substantial.
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Huntsville Intematiod Huntsville,  a regional  commuter airport (Figure 41,
Airpoe ow and its associated industrial  park were completed in

1967.  It has two 8,000 foot paralleI runways  with 5,000
foot separation,  permitting simultaneous  independent
IIS operations. The east runway  is to be extended to
10,000 feet. With 432m passenger  enplanements  in
1988, Huntsville  ranked 110th among U.S. airports.

Huntsville  International  Airport has every intention
of timing an inter-modal  cargo center for the south. In
the early 1980’s,  the HuntsvilleMadison  County  Airport
Authority  decided to go ahead with plans to pursue the
cargo market in order to increase  the utilization of the
airport and create jobs. As a direct result of this decision,
the International  Intermodal  Center was completed in
December 1986, after a phased construction program
that  cost about  $13 million. Money for the project came
from FAA grants-in-aid  under the Airport Improvement
Progmn  (AIF) and from grants by the Economic  Devel-
opment Administration  and the Appalachian  Regional
Commission,  while about  on&bird  of the funds were
raised through airport revenue bonds. The International
Intermodal  Center provides  services for receiving,
transferring, storing, and distributing containerized air,
rail, and truck cargo. While most cargo is rail/truck
traffic, a new air-cargo building was completed in April
1990 to accommodate  more air traffic. And, there are
already  plans to expand this facility. Airborne  Express,
Consolidated  Freightwa~/Emery Worldwide,
Burlington Northern, and PanalpinaKargolux provide
all-cargo services at the airport. Huntsville  handles about
8 million pounds  of cargo annually,  with more that 85
percent of the cargo (by weight) carried by the all-cargo
carriers. Also located at the airport is the Huntsville-
Madison  County Jetplex Industrial  Park, which, in
addition to many businesses  and industries,  houses U.S.
Customs,  a Free Trade Zone (FIz), and an industrial
bond financing  operation.

The HuntsvilleMadison  County Airport Authority,
which  includes the Huntsville  International  Airport, the
International  Intermodal  Center, and the Jetplex Indus-
trial Park, is a self-sufficient  entity. No tax dollars from
the city, county, State, or Federal Governments  are used
to support its operations. Grants  and entitlements  have
been used for capital improvement projects, and the
additional  funds required have been raised through
airport revenue  bonds. In an economic  impact study
completed for the year 1988,  the airport and businesses
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IV - Analysis of Air-Cargo 0

Cargo Operations and Their In analyzing cargo operations and the extent of their
Contribution to Delay contribution (or non-contribution) to delay, it is impor-

tant to differentiate between two types of cargo opera-
tions,  belly-or mmbi-cargo and a&cargo. Belly cargo
carried on passenger aircraft and cargo carried  on ccombi-
nation cargo/passenger  (combi) aircraft are cconsidered
passenger operations because these operations will
continue whether cargo is carried or not. Cargo opera-
tions  actually wntribute to delay only if they are flown
by all-cargo airaaft during peak hours.  The approach of
this study has been to consider only these all-cargo
operations in the delay analysis.  This has created prob-
lems in data gathering, because many aiqxxts do not
maintain records of the number of flights by all-cargo
airaaft.

Table 2 shows the U.S. airports with the greatest
volume of cargo traffic (in total freight tonnage)  and also
includes selected airports with significant cargo opera-
tions,  such as the major and regional hubs for the inte-
grated express caniers. The information in the table is
based on data  from calendar year 1988, because that is
the latest year for which published data  is available.  The
table also includes the percentage of ah-cargo  to total
operatit.zis for the limited number of airports  that r4
ported all-cargo operations as a discrete category. At
those relatively uncongested airports  that are hubs for
the integrated express cargo carriers, all-cargo operations
represent only about 15 percent of the total aircraft
operations. At other airports, all-cargo operations are
normally less than 4 percent of the total.  Even at John F.
Kennedy International Airport, which is number one in
total  cargo tonnage, all-cargo operations are only 6 per-
cent of total operations.

Table 3 shows the airports in the U.S. with the high-
est percentage of operations delayed 15 minutes or more.
The three New York area airports are among the top five
airports in terms of airaaft delay. Of the Washington,
D.C., area airports, only Washington National appears
on the table. (And, as dixusxd below, Washington
National does not have any all-cargo operations.)

Table 4 compares the statistics  from Tables 2 and 3. It
is interesting to note that, of the top ten airports with the
highest percentage of delay, 6 are in the top ten in cargo



ID Mrport

IFK NY-John F. Kennedy lntl

LA% Los Angeles lntf

ORD ChicagoO’Hare  lntl

MIA Miami lntl

SDF hdiford Fiefd, KY

ATL Atlanta-Hartsfiikf  lntl

SF0 San Francisco lntl

DAY Dayton Intl, OH

EWR New York-Newark lntl

BOS Boston-Logan Intl, MA

FWA Ft Wayne Muni, IN

DEN Denver-Stapleton lntl

ONT Ontario Intl, CA

i#YD lndinapolii lntl

SE4 Seattle-Tacoma lntl

PHL Phikdelphii  Ml

DFW Dallas-Ft  Worth lntl

OAK Metro. Oakland Ind, CA

IAD Washington-Dulies lntl

WI Baltimore-Waahlngton lrrtf

WC Greater Cincinnati lntl
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1,099,522 ?,A 1,673

906,928 999,435

740,280 815,789

701,502 773,055
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574,249 633,924
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320,156 352,812
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106,188 117,019

64,775 71,382

64,390 70,958

29,824 32,866

18,041 19,881

527 581

a) Enplaned tons only.
b) Estimate provided by Airborne Traffic Management; FAA/RSPA Airport Activity Statistics of Certificated Route Air Carriers.
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a )  44,000

81,797
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All cargo
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18,343

46 Cargo

QP
6.02%

15,356 1.91%

54,670 lS.OO%

25,476 15.93%

32,488 15.15%

12,857 3.47%

9,001 2.17%

14,128 11.64%

19,786 4.94%

7,064 3.06%

8,100 2.63%

I 5,484 5.68%

b) 21,675 99.00%

359 0.10%

54,706 15.49%

11,QOO 25.00%

3,223 3.94%

272 0.21%
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A Feastbllitv study of Regbnc~~ Ak-Curgo ~lrporls

TABLE 4 COMPARISON OF RANKINGS IN DELAY AND CARGO TONNAGE

Delay Ranking Airport Cargo Tonnage

1 Newark International 9
2 San Francisco International 7
3 Chicago O’Hare 3
4 New York John F. Kennedy !
5 New York La Guardia 30
6 Boston Logan 10
7 Denver Stapleton 13
8 Atlanta Hartsfield 6
9 St. Louis International 35
10 Philadelphia International 18
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A Fga.MlHy study of Regionc~J  Alr-Curgo  Airports

FlCUsllE  5 TOTAL HOURLY OPERAI-IONS  AT JOHN F. KENNEDY INTERNATIONAL AIRPORT
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-._. ” A kmsibili Study of Regional Air-Cargo Airpork- -

John F. Kennedy
Intematioti Airport @q

John IF. Remedy International Airport (Figure 6)
exceeded its noAnal krFw capacity of 82 operations per
hour during three hours on 11/28/90  and during one
haur on 11/29/%1 (l3gx.m 5). Cargo operations do con-
tribute to exeeding capacity in those hours, but, as the
graph shows, this contribution is slight. Just over 2 per-
cent of the total 90 operations at the busiest hour are due
to all-ci3rg~ aircmft, about the same percentage as general
aviation ?I& means that# at the busiest hour, there were,
only t-w~ dkargo operations. Of the four times JFK’s VFR
capacity was exceeded, there was a total of only three all-
cargo qerations.  About 90 percent of the cargo opera-
tions are scheduled for hours when the airport has ampIe
capacity in good weather and bad.

FIGURE  6 JOHN F. KENNEDY INTERNATIONAL Amplo



A FedbllHy study of Regional Alr-Curgo  AirpoFts

FIGURE 7 TOTL HOURLY OPERATIONS AT IA CU~DIA INTERNATIONAL AIRPORT
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c Theoretical capacity taken from the National Plan for Integrated Airport Systems (NPIAS) database
maintained by the FM.
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LaGuardia Airport (LGA) L&uardia  Airpat (Figure 8) exceeded its VFR capac
ity ~f62 operations per hour six times on 11/28/90 and
eight tin-es  on 11/29/90 CFigure 7). Since LaGuardia has
only one a.lbrgo flight per day, at 0600, cargo opera-
tions were not a factor in adding  to cqgestion.

I J
( 5000 FT)
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A Feasrblltly study of Regional  Ar-Cargo  AlrP0l-b

Newark International (Em) Newark  International  @igure 10) exceeded its VFR
capacity  of 81 operations  per hour three times on
11/28/?0  and four times on 11/20/90  @igure 9). All-
cargo operations mntribute to exceeding Opacity,  but
this contribution averages about three percent, less than
general aviation.  At the busiest hour (1700,11/28/90),
there were only two all-cargo operations. At their worst
(0900,11/29/90),  all-cargo operations represented 6 per-
cent of the total operations, or 5 of 84 operations. About
60 percent of the cargo operations at Newark  are sched-
uled for hours when there is ample capacity in good
weather and bad.

FIGURE 10 NEWARK MERFUTIO~W AIRPORT (EWR)
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A Feaslblltly  Study of Regkmal  Air-Cargo Ahporb

V - Air-cargo Operations in the
was on, D.C., Area

Description of Washington
Air-Cargo Operations

Washington Dulles
IntemationaI Airport (LAD) The Dglles catchment area (from Pennsylvania  to

North Carolina) generated over $5.8 billion in air exports
in 1989, according to a Virginia  Department of Aviation
study. Dulles (Figure 11) has grown to become the
seventh largest US. gateway airport for nonstop passen-
ger flights to Europe. This increase in nonstop flights
leads to an inaease in passenger travel,  and more impor-
tantly, an increase in cargo capacity and revenues for the
region.

With the transfer of Washington Dulles and Wash-
ington National Airports from the Federal Government
to the h4etropolkt.n  Washington  Airports Authority in
1987,  a $1.5 billion capital development program was
initiated.  The $800 million program at Dulles includes  a
new international arrivals building, terminal  expansion,
and parking and taxiway improvements. Ultimately,
two additional runways are planned for construction.
With these improvements, the Authority estimates that
Dulles will be able to handle  up to 700,000  takeoffs  and
landings per year, making it one of the busiest airports  in
the world. Passenger load will have increased from
500,000  passengers in 1%2 to 20 million by the year 2000.
While  domestic passenger travel increased 7.3 percent at
Dulles last year, international travel jumped nearly
15 percent - double the national average.  Since cargo
traffic follows passenger traffic, the Washington area can
expect an infusion of capital from increased trade and
investments.

According to a recent study by the Virginia Depart-
ment of Aviation, Dulles air cargo has averaged a 24 per-
cent annual  growth in cargo tonnage since 1982, making
it the fastest-growing East Coast gateway for air freight.
The airport currently handles about 370 million pounds
annually.  The study projects continued growth for
domestic air freight due to U.S economic strength, new
air freight services, and the growth of facsimile and other
electronic communications. The international air freight
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A Feadbiltfy Study of RegIonal  Air-Cargo Ahporis

business is ezqxted to grow at a rate equal to or exceed-
ing the last five years due to expansion in world trade,
new international routes from Dulles, and the ability of
combination, or combi carriers (passenger and freight) to
compete effectively with freight-only carriers.

By the fall of 1991,  Cargo Building #5 at Dulles will
be completed. This building  will make a radical differ-
ence, tripling the airport’s capacity to handle air freight.
It will include complete, state-of-the-art services, storage
and office space, refrigeration for perishable goods,
loading docks for eight large aircraft, and a staging area
for trucks to expedite loading and unloading.  Included
will be a centmlized customs facility with a drive
through design to expedite cargo transfer.

Washington Dulles is actively seeking more cargo
traffic.  According to the former president of the Wash-
ington Area Cargo Authority (WACA), “Duks is a major
hub with a very significant untapped cargo potential.”
And, the president of the Washington  Airports Task
Force says that “Collectively we’re going to make Dulles
a major world cargo center. There is a need for a major
mid-Atlantic cargo hub, and Dulles is a natural to fulfii
that function.”

According to the Task Force, Dulles is operating near
the maximum capacity of its current cargo facilitia, but,
when the new facility  is ready in the fall of 1991,  there
will be room to more than triple its cargo operations.  0t
should be noted that at Dulles the factor that determines
cargo capacity is the warehouse/cargo  sorting space
available, not the runway or airspace capacity.) All-cargo
operations at Dulles  average 50 to 60 per week. Most all-
cargo operations are conducted during off-peak hours.

Washington National
Airport(DcA) *

Air-cargo facilities at National (Figure 12) include
three buildings with more than 60,000  square feet of
office, cargo, parking and storage space.  The largest
facilities are operated by United Airlines. Other air
freight operations at the airport are conducted by Ameri-
can, Northwest, TWA, Delta, USAir and Eastern.  U.S.
Postal Service mail is the predominant  cargo item leav-
ing from and arriving at National, averaging over 8 mil-
lion pounds a month. All the cargo carried from National
is either belly or combi cargo. There are no all-cargo
operations at this airport Only one all-cargo flight was
recorded in 1988.
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A Wbiltty stud\/ of Regional  Ah-Cargo  Altpods

Baltimore/Washington
InternationaI fiirpt @WI)

Baltimore/Washington International Airport (Fig-
ure 13) reported an in~~6xtse  last year of more than
2 percent in air-cargo volume, handling 244 million
pounds. The airport has 330,000 square feet of cargo
facilities on more than 30 acres.

BWI is alsO actively seeking additional cargo traffic.
According to the manager  of cargo development at FWI,
the airpmt has always been one of the Nation’s most
progressive airports in the area of cargo. The airpotis
proximity to Interstate 95 and to the Port of Baltimore are
advantageous to both shippers and ~nsignees.  About
lOpercentofthec;lrgohandledbyBwIisair/~mer-
chandise, utilizing both airline and ship transportation.
Thkspecialservicemeetsthespeedandhandlingn+
quimments of shipments such as machine  and air parts.

New to BWI this year is KLM Royal Dutch  Airlines,
which uses the new, extended-range Boeing 747400.
This jumbo jet can any 295 passengers and crew-
members and up to 70,000 pounds of freight in a combi
configuration.  The ability to haul cargo in the rear of the
main deck of the aircraft allows the plane to carry over-
size items not suitable for other aircraft (specScally those
which depend upon belly cargo).  Of interest is the inten-
tion of KLM to expand its capacity to export American
livestQck

At present, according to the airport’s  Planning Office,
B&VI k $K?rating at about 90 percent of the capacity  of
their existing cargo facilities, and they are planning a
large expansion of air freight facilities  which will provide
more direct ramp access for all-cargo airaaft. There are
an average of 150 a&cargo  operations at BWI each week.
These all-f2argo operations are ordinarily scheduled at
off-peak hours.
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A AMY Study of Regional  Air-Cargo Akporis

Fmmz 14 TOTAL HOURLV OPERATIONS AT WASHINGTON Duus
hW-ERNA~OW ARPORT
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A Feasibiltty study of Regional  Alr-Cargq  Alrporb-

TAFM 5 AIRCRAFT OPERATIONS, WASHINGTON DULLES INTERNATIONAL AIRPORT

YEU

ACtLEd
Total

Operations
AllCargO

ations

1985 198,000

1988 241,000

Forecast Assuming the percentage of allcargo operations
reported in 1988 (Table 2) remains cmstant at 3.06%

1990 236,000 fN443

1995 J@WoO =A=
2000 452,000 13,382
2005 490,000 14,994

Source for actual and +caq  total. operations: FAA-AP&XM,  Tdd Am Form FY 1990-2005, July 1990.
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A Fec~!Wltty  shady of Fhgkmal  Alr-Curgo  AIrports

FIGURE 15 TOTAL~HOURLY  OPERATIONS AT WASHINGTON NAnoNAL
ImRwmowu kilRPORT *
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AFcxxbilHyStudyofRegbnalAlr-CargoAl~

FIGURE  16 TOTAL HOURLY OPERATIONS AT BALTIMORE WASHINGTON

lmmmow AIRPORT
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F!CURE 17 TIPTON ARMY AIRFIEID (FME)

FIGURE 18 MmnN STATE AIRPORT (MT@

FIGURE 19 WINCHESIER REGIONAL AIRPORT (~16)
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air-cargo facility that could accommodate international
flight operations. In addition, a portion of the airfield
floods about twice a year. Fmally, Tipton is located
betwm National and BWI airports, within the proposed
Tri-Area TCA, and immediately adjacent to the pro-
paed VFR flyway through the new TCA.

.

Martin State Airport (him) Martin State (Figure 18) is located northeast of Balti-
more on Chesapeake Bay. Its only runway  is nearly 7,000
feet long, but there is very little room for expansion.
Chesapeake  Bay is at the south end of the runway, and a
highway and rail line are located at the north end. The
area around the airfield is already developed, so that
noise restrictions would likely become a factor. Noise
abatement procedures are already in effect.  Finally, the
airfield itself is located in a lOO-year flood plain, and the
Chesapeake Bay end of the airfield is a part of the wet-
lands under the jurisdiction of the Chesapeake Bay
Critical Area Commission. Efforts to develop Martin
State would likely run into environmental hurdles that
would require years of litigation.

Winchester Regional Airport Winchester Regional Airport (Figure 19), in north-
ww western Virginia, is in the middle of a capital  improve-

ment program that will include a 1,000  foot runway and
taxiway extension, for a total runway length of 5,400 feet.
This will include upgraded lighting and navigation aids
to improve instrument approaches for all-weather opera-
tions, a new general aviation passenger terminal, and
new hangar, parking, and service area The Airport
Authority sees the airport as a major corporate airport,
supporting corporate and business aircraft (including
jet), as well as recreational and general aviation  aircraft.
A ccxnrnuter  airline has expressed an interest in operat-
ing in and out of Winchester,  and the airport could easily
support a light cargo operation. However,  although
there is room for additional runway extension and
widening, the downtown  area of Winchester is only two
miles from the end of the runway in the direction over
which akmft normally  depart. Noise restrictions could
become a problem, particularly for large jet cargo aircraft
conducting operations at night.
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air-cargo facility that could accommodate international
flight operations. In addition, a portion of the airfield
floods about twice a year. Fmally, Tipton is located
betwm National and BWI airports, within the proposed
Tri-Area TCA, and immediately adjacent to the pro-
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Martin State Airport (MTN) Martin State (Figure 18) is located northeast of Balti-
more on Chesapeake Bay. Its only runway  is nearly 7,000
feet long, but there is very little room for expansion.
Chesapeake  Bay is at the south end of the runway, and a
highway and rail line are located at the north end. The
area around the airfield is already developed, so that
noise restrictions would likely become a factor. Noise
abatement procedures are already in effect.  Finally, the
airfield itself is located in a lOO-year flood plain, and the
Chesapeake Bay end of the airfield is a part of the wet-
lands under the jurisdiction of the Chesapeake Bay
Critical Area Commission. Efforts to develop Martin
State would likely run into environmental hurdles that
would require years of litigation.

Winchester Regional Airport Winchester Regional Airport (Figure 19), in north-
ww western Virginia, is in the middle of a capital  improve-

ment program that will include a 1,000  foot runway and
taxiway extension, for a total runway length of 5,400 feet.
This will include upgraded lighting and navigation aids
to improve instrument approaches for all-weather opera-
tions, a new general aviation passenger terminal, and
new hangar, parking, and service area The Airport
Authority sees the airport as a major corporate airport,
supporting corporate and business aircraft (including
jet), as well as recreational and general aviation  aircraft.
A ccxnrnuter  airline has expressed an interest in operat-
ing in and out of Winchester,  and the airport could easily
support a light cargo operation. However,  although
there is room for additional runway extension and
widening, the downtown  area of Winchester is only two
miles from the end of the runway in the direction over
which akmft normally  depart. Noise restrictions could
become a problem, particularly for large jet cargo aircraft
conducting operations at night.
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MartinsburgEastemW~
Virginia Regional Airport
wa

Hagerstown Washington
County Regional Airport
(HGR)

Martinsburg Airport (Figure 20) is located to the
south of Martinsburg, West Virginia, just off U.S. Route
11, near Interstate Highway  81. It is 35 air miles from
Washington Dulles International Airport, 80 miles from
Washington, D.C., and 90 miles from Baltimore The
existing east-west runway is approximately 7,000 feet
long and is wuipped. The north-south runway is
5,000  feet long. Because U.S. Route 11 borders part of the
west side of the airport, the west end of the east-west
runway could only be extended about 500 feet without
relocating the highway. However, there is ample land
available to the east, permitting the extension of the
runway to 11,000  feet. Martinsburg is one of the airports
still under consideration for a large United Airlines
maintenance facility.

The airport authority has learned that it would cost
about $2.0 million for every 1,000 feet of runway and
taxiway extension. Thus, extending the east-west run=
way and parallel taxiway from 7,000 to 11,000  feet would
cost $8 to $10 million. The airport authority is developing
an adjacent business and industrial park In the spring of
1991,  the State of West Virginia plans  to begin construc-
tion of a freeway interchange from Interstate 81 that will
provide improved aoxss to the business park and the
airport.  According to the airport authority, any necessary
cargo facilities  could be funded and built by the city and
county,.  and then provided to the cargo operators on a
25 to 30-year leaseback. Alternatively, they could be
built by the cargo operators themselves. For international
operations, free customs service is available, with prior
notice, from the customs office at the Virginia Inland  Port
located about 30 miles away near Front Royal, Virginia.

Hagerstown Airport (Figure 21) is located north of
Hagerstown, Maryland,  approximately 75 miles from
Baltimore, Maryland, and 75 miles from Washington,
D.C. The existing east-west runway is 5,450 feet long,
and the north-south runway is about 3,500 feet long. The
east-west runway is LSequipped.

The airport authority has already acquired about  95
acres of land east of the east-west runway, and the
Airport Master Plan includes a phased series of exten-
sions to the runway and taxiway on this land. Extending
the runway to 6,100  feet would cost about $3.5 million.
Going beyond this length will rqire a fairly extensive
project to tunnel  U.S. Highway  11 under the runway.

63



A FemdMlttv Siudy of RegIonal  Ah-cargo Airports

Extending the runway to 7,000 feet would cost about $23
million, and an additional  1,000 feet would bri,ng the total
to $45 million. There is additional  farm land available
that could be acquired to !%rther extend the runway and
taxiway to 10,000  - 12,000 feet. Runway costs for this
additional length would not be quite so expensive, since
the land would not require a~ much fill and grading.  The
airport authority is also developing an adjaclent  business
and industrial park, part of which would  provide an
excellent site for cargo facilities  and taxiway access  to the
runway.
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Extending the runway to 7,000 feet would cost about $23
million, and an additional  1,000 feet would bri,ng the total
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that could be acquired to !%rther extend the runway and
taxiway to 10,000  - 12,000 feet. Runway costs for this
additional length would not be quite so expensive, since
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TABLE 7 ARRIVALS AND DEPARTURES BY HOUR AT JOHN F. KENNEDY INTERNATIONAL  AIRPOW ON 11 /B/90

TIME

0000

0100

0200

0300

0400

0500

0600.

0700

0800

0900

1000

1100

1200

1300

1400

1500

1600

1700

1800

1900

2000

2100

2200

2300

ARRIVALS

CARGO CENAV O T H E R  T O T A L

1 0 0 1 0 0 1 1 ‘1 0 1 2

1 0 0 1 1 0 0 1 2 0 0 2

1 0 1 .2 0 0 0 0 1 ‘0 1 2

0 0 1 1 0 0 0 0 0 0 1 1

0 0 0 0 1 .O 1 2 1 0 1 2

3 0 5 8 2 0 0 2 5 0 5 10

4 0 a 12 1 1 2 4 5 1 10 1’6

2 0 12 14 2 1 16 19 :4 1 28 -33

0 2 15 1‘7 2 0 19 21 2 2 ‘34 38

1 2 6 9 1 0 32 33 2 2 38 42

0 0 5 5 0 3 22 24 0 3 27 30

0 1 12 13 1 0 7 8 1 1 19 21

0 3 6 9 0 3 ‘l-6 19 0 6 22 28

0 0 14 14 0 3 7 10 0 3 21 24

0 2 29 31 0 1 8 9 0 3 37 40

1 0 57 58 2 0 11 13 3 0 68 71

2 1 48 51 0 1 38 -39 2 2 86 90

1 2 41 44 0 0 45 45 1 -2 86 89

0 2 27 29 0 0 56 56 0 2 .83 85

0 0 20 20 1 0 28 29 1 0 48 49

0 0 20 20 0 0 1-3 13 0 0 33 33

0 0 15 15 2 0 11 13 2 0 26 28

2 0 7 9 2 0 18 20 4 0 25 29

0 0 5 5 2 0 2 4 2 0 7 9

19 1’5 354 388 20 13 353 386 39 28 707 774

DEPARTURE5

CARGO CENAV O T H E R  T O T A L

TOTALOPEtiTlONS

CARGO%

CA&O CENAV O T H E R  T O T A L of OPS

50.00%

100.00%

50.00%

.O

50.00%

50.00%

31.25%

12.12%

5.26%

4.76%

0

4.76%

0

0

0

4.23%

2.22%

1.12%

0

2.04%

0

7.14%

13.79%

22.22%

5.04%

CEN’AV%

of OPS

0

0

0

0

0

0

6.25%

3.03%

5.26%

.4.76%

10.00%

4.76%

21.43%

12.50%

7.50%

0

2.22%

2.25%

2.35%

0

0

0

0

0

3.62%



TABLE 7 ARRIVALS AND DEPARTURES BY HOUR AT JOHN F. KENNEDY INTERNATIONAL  AIRPOW ON 11 /B/90

TIME

0000

0100

0200

0300

0400

0500

0600.

0700

0800

0900

1000

1100

1200

1300

1400

1500

1600

1700

1800

1900

2000

2100

2200

2300

ARRIVALS

CARGO GENAV O T H E R  T O T A L

1 0 0 1 0 0 1 1

1 0 0 1 1 0 0 1

1 0 1 .2 0 0 0 0

0 0 1 1 0 0 0 0

0 0 0 0 1 .O 1 2

3 0 5 a 2 0 0 2

4 0 a 12 1 1 2 4

2 0 12 14 2 1 16 19

0 2 15 1‘7 2 0 19 21

1 2 6 9 1 0 32 33

0 0 5 5 0 3 22 25

0 1 12 13 1 0 7 a

0 3 6 9 0 3 ‘l-6 19

0 0 14 14 0 3 7 10

0 2 29 31 0 1 a 9

1 0 57 58 2 0 11 13

2 1 48 51 0 1 38 -39

1 2 41 44 0 0 45 45

0 2 27 29 0 0 56 56

0 0 20 20 1 0 28 29

0 0 20 20 0 0 1-3 13

0 0 15 15 2 0 11 13

2 0 7 9 2 0 ia 20

0 0 5 5 2 0 2 4

19 1’5 354 388 20 13 353 386

DEPARTURE5

CARGO GENAV O T H E R  T O T A L

TOTALOPEtiTlONS

CARGO%

CA&O GENAV O T H E R  T O T A L of OPS

‘1 0 1 2

2 0 0 2

1 ‘0 1 2

0 0 1 1

1 0 1 2

5 0 5 10

5 1 10 1’6

:4 1 28 -33

2 2 ‘34 38

2 2 38 42

0 3 27 30

1 1 19 21

0 6 22 28

0 3 21 24

0 3 37 40

3 0 68 71

2 2 86 90

1 -2 86 a9

0 2 .a3 a5

1 0 48 49

0 0 33 33

2 0 26 28

4 0 25 29

2 0 7 9

39 28 707 774

50.00%

100.00%

50.00%

.O

50.00%

50.00%

31.25%

12.12%

5.26%

4.76%

0

4.76%

0

0

0

4.23%

2.22%

1.12%

0

2.04%

0

7.14%

13.79%

22.22%

5.04%

GEN’AV%

OfOPS

0

0

0

0

0

0

6.25%

3.03%

5.26%

.4.76%

10.00%

4.76%

21.43%

12.50%

7.50%

0

2.22%

2.25%

2.35%

0

0

0

0

0

3.62%



TABLE 9 ARRIVALS AND DEPARTURES BY HOUR AT IACWARDLA AIRPORT ON 11/28/90

TIME

0000

0100

0200

0360

0400

0500

0600

0700

0800

0900

1000

1100

1200

1300

1400

1500

1600

1700

t 800

1900

2000

2100

2200

2300

ARRIVALS

CARGO GEN AV OTHER TOTAL

0 0 3 3 0 0 0 0

0 0. 1 1 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 1 0 1

0 1 5 6 1 1 14 16

0 0 21 21 0 1 31 32

0 1 27 28 0 0 41 .41

0 3 20 23 0 1 30 3i

0 3 34 37 0 0 27 27

0 1 32 33 0 0 25 25

0 0 24 24 0 1 30 31

0 0 26 26 0 0 31 31

0 0 30 30 0 0 23 23

0 4 23 27 0 4 32 36

0 3 30 33 0 3 41 44

0 1 48 49 0 2 38 40

0 2 38 40 0 1 44 45

0 0 32 32 0 0 27 27

0 0 26 26 0 0 23 23

0 0 22 22 0 0 ia l a

0 0 28 28 0 0 5 5

0 0 9 9 0 0 0 0

0 19 479 498 1 15 480 496

DEPARTURES

CARGO .GEN AV OTHER TOTAL

TOTAL OPERATIONS

CARGO GEN AV OTHER

0 0 3

0 0 1

0 0 0

0 0 0

0 0 0

0 1 .O

1 2 19

0 1 52

0 1 68

0 4 50

0 3 61

0 1 57

0 1 54

0 0 57

0 0 53

0 a 55

0 6 71

0 3 86

0 3 a2

0 0 59

0 0 49
0 0 40
0 0 33

0 0 9

1 34 959

TOTAL

3

1

0

0

0

1

22

53

69

54

64

58

55

57

53

63

77

a9

a5

59

49

40

33

9

994

CARGO ‘96

of OPS

0

0
-

-

-

0

4.55%

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0.10%

GEN AV 96

of OPS

0

0

-

100.00%

9.09%

i .89%

1.45%

7.41%

4.69%

1.72%

1.82%

0

0

12.70%

7.79%

3.37%

3.53%

0

0

0

0

0

3.42%



TABLE 9 ARRIVALS AND DEPARTURES BY HOUR AT IACWARDLA AIRPORT ON 11/28/90

TIME

0000

0100

0200

0360

0400

0500

0600

0700

0800

0900

1000

1100

1200

1300

1400

1500

1600

1700

t 800

1900

2000

2100

2200

2300

ARRIVALS

CARGO GEN AV OTHER TOTAL

0 0 3 3 0 0 0 0

0 0. 1 1 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 1 0 1

0 1 5 6 1 1 14 16

0 0 21 21 0 1 31 32

0 1 27 28 0 0 41 .41

0 3 20 23 0 1 30 3i

0 3 34 37 0 0 27 27

0 1 32 33 0 0 25 25

0 0 24 24 0 1 30 31

0 0 26 26 0 0 31 31

0 0 30 30 0 0 23 23

0 4 23 27 0 4 32 36

0 3 30 33 0 3 41 44

0 1 48 49 0 2 38 40

0 2 38 40 0 1 44 45

0 0 32 32 0 0 27 27

0 0 26 26 0 0 23 23

0 0 22 22 0 0 ia l a

0 0 28 28 0 0 5 5

0 0 9 9 0 0 0 0

0 19 479 498 1 15 480 496

DEPARTURES

CARGO .GEN AV OTHER TOTAL

TOTAL OPERATIONS

CARGO GEN AV OTHER

0 0 3

0 0 1

0 0 0

0 0 0

0 0 0

0 1 .O

1 2 19

0 1 52

0 1 68

0 4 50

0 3 61

0 1 57

0 1 54

0 0 57

0 0 53

0 a 55

0 6 71

0 3 86

0 3 a2

0 0 59

0 0 49

0 0 40
0 0 33

0 0 9

1 34 959

TOTAL

3

1

0

0

0

1

22

53

69

54

64

58

55

57

53

63

77

a9

a5

59

49

40

33

9

994

CARGO ‘96

of OPS

0

0
-

-

-

0

4.55%

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0.10%

GEN AV 96

of OPS

0

0

-

100.00%

9.09%

i .89%

1.45%

7.41%

4.69%

1.72%

1.82%

0

0

12.70%

7.79%

3.37%

3.53%

0

0

0

0

0

3.42%



TIME

0000

0100

0200

0300

0400

0500

0600

0700

0800

0900

1000

1100

1200

1300

1400

1500

1600

1700

1800

1900

2000

2100

2200

2300

ARRIVALS AND DEPARTURES BY HOUR AT NEWARK INTERNATIONAL AIRPORT ON 11 /B/90

ARRIVALS

CARGO GENAV O T H E R  T O T A L

0 0 2 2 1 0 0 1

0 0 1 1 1 0 0 b

1 0 8 1 0 0 0 0

1 0 0 1 0 0 0 0

1 0 0 1 0 0 0 0

2 0 2 4 0 2 1 3

3 2 5 10 1 0 12 13

1 2 37 40 0 0 33 33

0 2 20 22 3 3 44 50

0 3 31 34 1 1 48 50

0 7 31 38 0 0 19 19

1 1 23 25 0 2 36 38

0 3 32 35 1 2 34 37

0 1 28 29 1 3 31 35

0 3 33 36 0 2 19 21

0 5 28 33 0 6 30 36

3 0 31 34 0 5 38 43

2 6 58 66 0 5 59 64

3 3 48 54 2 2 47 51

0 0 36 36 0 0 23 23

0 0 22 22 2 0 32 34

0 0 35 35 1 0 a 9

0 0 15 15 0 0 17 17

1 0 11 12 2 0 0 2

19 38 529 586 16 33 531 580

DEPARTURES

CARGO GENAV O T H E R  T O T A L

TOTALOPERATIONS

CARGO GENAV OTHER TOTAL

1 0 2 3

1 0 1 2

1 0 0 1

1 0 0 1

1 0 0 1

2’ 2 3 7

4 2 17 23

1 2 70 73

3 5 64 72

1 4 79 a4

0 7 50 57

1 3 59 63

1 5 66 72

1 4 59 64

0 5 52 57

0 11 58 69

3 5 69 77

2 11 117 130

5 5 95 105

0 0 59 59

2 0 54 56

1 0 43 44

0 0 32 32

3 0 11 14

35 71 1,060 1,166

CARGO% GENAV%
of OPS of OPS

33.33% 0

50.00% 0

100.00% 0

100.00% 0

100.00% 0

28.57% 28.57%

17.39% 8.70%

1.37% 2.74%

4.17% 6.94%

1.19% 4.76%

0 i2.28%

1.59% 4.76%

1.39% 6.94%

1.56% 6.25%

0 a.7796

0 15.94%

3.90% 6.49%

1.54% 8.46%

4.76% 4.76%

0 0

3.57% 0

2.27% 0

0 0

21.43% 0

3.00% 6.09%



TIME

0000

0100

0200

0300

0400

0500

0600

0700

0800

0900

1000

1100

1200

1300

1400

1500

1600

1700

1800

1900

2000

2100

2200

2300

ARRIVALS AND DEPARTURES BY HOUR AT NEWARK INTERNATIONAL AIRPORT ON 11 /B/90

ARRIVALS

CARGO GENAV O T H E R  T O T A L

0 0 2 2 1 0 0 1

0 0 1 1 1 0 0 b

1 0 8 1 0 0 0 0

1 0 0 1 0 0 0 0

1 0 0 1 0 0 0 0

2 0 2 4 0 2 1 3

3 2 5 10 1 0 12 13

1 2 37 40 0 0 33 33

0 2 20 22 3 3 44 50

0 3 31 34 1 1 48 50

0 7 31 38 0 0 19 19

1 1 23 25 0 2 36 38

0 3 32 35 1 2 34 37

0 1 28 29 1 3 31 35

0 3 33 36 0 2 19 21

0 5 28 33 0 6 30 36

3 0 31 34 0 5 38 43

2 6 58 66 0 5 59 64

3 3 48 54 2 2 47 51

0 0 36 36 0 0 23 23

0 0 22 22 2 0 32 34

0 0 35 35 1 0 a 9

0 0 15 15 0 0 17 17

1 0 11 12 2 0 0 2

19 38 529 586 16 33 531 580

DEPARTURES

CARGO GENAV O T H E R  T O T A L

TOTALOPERATIONS

CARGO GENAV OTHER TOTAL

1 0 2 3

1 0 1 2

1 0 0 1

1 0 0 1

1 0 0 1

2’ 2 3 7

4 2 17 23

1 2 70 73

3 5 64 72

1 4 79 a4

0 7 50 57

1 3 59 63

1 5 66 72

1 4 59 64

0 5 52 57

0 11 58 69

3 5 69 77

2 11 117 130

5 5 95 105

0 0 59 59

2 0 54 56

1 0 43 44

0 0 32 32

3 0 11 14

35 71 1,060 1,166

CARGO% GENAV%
of OPS of OPS

33.33% 0

50.00% 0

100.00% 0

100.00% 0

100.00% 0

28.57% 28.57%

17.39% 8.70%

1.37% 2.74%

4.17% 6.94%

1.19% 4.76%

0 i2.28%

1.59% 4.76%

1.39% 6.94%

1.56% 6.25%

0 a.7796

0 15.94%

3.90% 6.49%

1.54% 8.46%

4.76% 4.76%

0 0

3.57% 0

2.27% 0

0 0

21.43% 0

3.00% 6.09%



TABLE 13 ARRIVAU AND DEPARTURES BY HOUR AT WASHINGTON DUES INTERNATIONAL AIRPORT 11 /B/9

TIME

0000

0100

0200

0300

0400

0500

0600

070d

0800
0900
loco

1100

1200

1300

1400

1500

1600

1700

1800
1900

2000

2100

2200

2300

ARRIVALS

CARGO GENAV O T H E R  T O T A L

0 0 1 1 0 0 0 0
0 0 1 1 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
2 0 2 4 0 1 0 1

1 0 1 2 0 2 7 9

0 0 9 9 1 4 9 14

0 3 25 28 0 1 6 7

0 1 15 16 0 3 34 37

0 7 11 l a 0 1 ?a 19

0 a ia 26 0 2 12 14

0 0 10 10 0 a 17 25

0 7 16 23 0 2 12 14

0 4 ia 22 0 3 12 15

0 7 29 36 0 5 12 17

0 12 31 43 0 13 38 51

0 12 12 24 0 11 28 39

0 5 11 16 0 2 24 26

0 0 30 30 0 0 4 4

0 0 27 27 0 0 25 25

0 0 9 9 0 0 26 26

0 0 7 7 1 0 1 2

0 0 3 3 3 0 0 3

3 66 286 355 5 58 285 348

DEPARTURES

CARGO GENAV O T H E R  T O T A L

TOTALOPERATIONS

CARGO GENAV OTHER

0
0
0
0
0
2

1

1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

3

a

0 1

0 1

0 0

0 0

0 0

1 2

2 a
4 18
4 31

4 49

a 29

10 30

a 27

9 28

7 30

12 41

25 69

23 40

7 35

0 34

0 52

0 35

0 a

0 3

124 571

lOTAL

1

1

0

0

0

5

11

23

35

53

37

40

35

37

37

53

94

63

42

34

52

35

9

6

703

CARGO% GENAV%

of OPS OfOPS
0 0

0 0
-

-

-

40.00%

9.09%
4.35%

0

0

0

0

0

0

0

0

0

0

0

0

0

0

11.11%

50.00%

1.14%

-

20.00%

ia.la%

17.39%

11.43%

7.55%

21.62%

25.00%

22.86%

24.32%

18.92%

22.64%

26.60%

36.51%

16.67%

0

0

0

0

0

17.64%



TABLE 13 ARRIVAU AND DEPARTURES BY HOUR AT WASHINGTON DUES INTERNATIONAL AIRPORT 11 /B/9

TIME

0000

0100

0200

0300

0400

0500

0600

070d

0800

0900
loco

1100

1200

1300

1400

1500

1600

1700

1800

1900

2000

2100

2200

2300

ARRIVALS

CARGO GEN AV OTHER TOTAL

0 0 1 1 0 0 0 0
0 0 1 1 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

2 0 2 4 0 1 0 1

1 0 1 2 0 2 7 9

0 0 9 9 1 4 9 14

0 3 25 28 0 1 6 7

0 1 15 16 0 3 34 37

0 7 11 l a 0 1 ?a 19

0 a l a 26 0 2 12 14

0 0 10 10 0 a 17 25

0 7 16 23 0 2 12 14

0 4 l a 22 0 3 12 15

0 7 29 36 0 5 12 17

0 12 31 43 0 13 38 51

0 12 12 24 0 11 28 39

0 5 11 16 0 2 24 26

0 0 30 30 0 0 4 4

0 0 27 27 0 0 25 25

0 0 9 9 0 0 26 26

0 0 7 7 1 0 1 2

0 0 3 3 3 0 0 3

3 66 286 355 5 58 285 348

DEPARTURES

CARGO GEN AV OTHER TOTAL

TOTAL OPERATIONS

CARGO GEN AV OTHER

0

0

0

0

0

2

1

1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

3

a

0 1

0 1

0 0

0 0

0 0

1 2

2 a

4 18

4 31

4 49

a 29

10 30

a 27

9 28

7 30

12 41

25 69

23 40

7 35

0 34

0 52

0 35

0 a

0 3

124 571

lOTAL

1

1

0

0

0

5

11

23

35

53

37

40

35

37

37

53

94

63

42

34

52

35

9

6

703

CARGO % GEN AV %

of OPS of OPS
0 0

0 0
-

-

-

40.00%

9.09%
4.35%

0

0

0

0

0

0

0

0

0

0

0

0

0

0

11.11%

50.00%

1.14%

-

20.00%

ia.

17.39%

11.43%

7.55%

21.62%

25.00%

22.86%

24.32%

18.92%

22.64%

26.60%

36.51%

16.67%

0

0

0

0

0

17.64%



TIME

0000

0100

0200

0300

0400

0500

0600

0700

0800

0900

1000

1100

1200

1300

1400

a500

1600

1700

1800

1900

2000

2100

2200

2300

AND DEPARTURES BY HOUR AT WASHINGTON NATIONAL AIRPORT 1 II /

ARRW.QS

CARGO GEN AV OTHER TOTAL

0 0 2 2 0 0 0 0 0 0 2 2
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 1 0 1 0 1 0 2 0 2
0 0 0 0 0 1 0 1 0 1 0 1

‘0 0 1 1 0 0 5 5 0 0 6 6

0 2 19 21 0 1 34 35 0 3 53 56

0 5 21 26 0 2 30 32 0 7 51 58

0 a 23 31 0 3 l a 21 0 11 41 52

0 9 25 34 0 4 28 32 0 13 53 66

0 4 26 30 0 1’ l a 19 0 5 44 49

0 1 17 ia 0 6 20 26 0 7 37 44

0 3 29 32 0 6 22 28 0 9 51 60

0 5 17 22 0 6 32 38 0 11 49 60

0 5 23 28 0 6 22 28 0 11 45 56

0 9 29 38 0 12 24 36 0 21 53 74

0 6 23 29 0 a 37 45 0 14 60 74

0 6 36 42 0 3 33 36 0 9 69 78

0 1 22 23 0 0 16 16 0 1 38 39

0 0 22 22 0 0 20 20 0 0 42 42

0 0 23 23 0 0 17 17 0 0 40 40

0 d 14 14 0 0 0 0 0 0 14 14

0 0 6 6 0 0 0 0 0 0 6 6

0 65 378 443 0 60 376 436 0 125 754 879

DEPARTURES

CARGO GEN AV OTHER TOTAL

TOTAL OPERATIONS

CARGO GEN AV OTHER TOTAL

CARGO 96 GEN AV 86

of OPS of OPS
0 0
-

-

-

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

-

-

-

100.00%

100.00%

0

5.36%

12.07%

21.15%

19.70%

10.20%

15.91%

15.00%

i a.3396

19.64%

28.38%

18.92%

11.54%

2.56%

0

0

0

0

14.22%



TIME

0000

0100

0200

0300

0400

0500

0600

0700

0800

0900

1000

1100

1200

1300

1400

a500

1600

1700

1800

1900

2000

2100

2200

2300

AND DEPARTURES BY HOUR AT WASHINGTON NATIONAL AIRPORT 1 II /

ARRW.QS

CARGO GEN AV OTHER TOTAL

0 0 2 2 0 0 0 0 0 0 2 2
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 1 0 1 0 1 0 1 0 2 0 2
0 0 0 0 0 1 0 1 0 1 0 1

‘0 0 1 1 0 0 5 5 0 0 6 6

0 2 19 21 0 1 34 35 0 3 53 56

0 5 21 26 0 2 30 32 0 7 51 58

0 a 23 31 0 3 l a 21 0 11 41 52

0 9 25 34 0 4 28 32 0 13 53 66

0 4 26 30 0 1’ l a 19 0 5 44 49

0 1 17 ia 0 6 20 26 0 7 37 44

0 3 29 32 0 6 22 28 0 9 51 60

0 5 17 22 0 6 32 38 0 11 49 60

0 5 23 28 0 6 22 28 0 11 45 56

0 9 29 38 0 12 24 36 0 21 53 74

0 6 23 29 0 a 37 45 0 14 60 74

0 6 36 42 0 3 33 36 0 9 69 78

0 1 22 23 0 0 16 16 0 1 38 39

0 0 22 22 0 0 20 20 0 0 42 42

0 0 23 23 0 0 17 17 0 0 40 40

0 d 14 14 0 0 0 0 0 0 14 14

0 0 6 6 0 0 0 0 0 0 6 6

0 65 378 443 0 60 376 436 0 125 754 879

DEPARTURES

CARGO GEN AV OTHER TOTAL

TOTAL OPERATIONS

CARGO GEN AV OTHER TOTAL

CARGO 96 GEN AV 86

of OPS of OPS
0 0
-

-

-

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

-

-

-

100.00%

100.00%

0

5.36%

12.07%

21.15%

19.70%

10.20%

15.91%

15.00%

i a.3396

19.64%

28.38%

18.92%

11.54%

2.56%

0

0

0

0

14.22%



TABLE 17 ARRIVAS AND DEPARTURES  BY HOUR AT BALTIMORE-WASHINGTON BNTERNAI-IONAL Awom ON 1 I /28/90

TIME

0000

0100

0200

0300

0400

0500

0600

0700

0800

0900

1000

1lOC

1200

1300

1400

1500

Iti

1700

1800

1900

2000

2100

2200

2300

ARRIVALS

CARGO GENAV OTHER

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

1 0 0

4 1 2

0 1 19

3 4 24

0 0 21

0 3 10

0 2 37

0 .2 26

0 2 4

0 5 11

0 3 34

0 4 29

2 4 11

0 1 23

0 0 27

0 0 24

0 0 10

4 0 14

1 0 6

15 32 332

TOTAL

0

0

0

0

0

1

7

20

31

21

13

39

28

6

16

37

33

17

24

27

24

10

ia

7

379

DEPARTURES

CARGO GENAV OTHER TOTAL

1 0 0 1
1 0 0 1
0 0 0 0

1 0 0 1

0 0 0 0

0 0 1 1

4 0 7 11

3 2 15 20

0 1 17 ia

2 2 28 32

0 3 28 31

0 2 6 a

0 2 23 25

0 3 36 39

0 0 3 3

0 2 10 12

0 2 31 33

1 a 42 51

0 2 6 a

0 0 27 27

0 0 a a

1 0 33 34

1 0 1 2

1 0 1 2

16 29 323 368

TOTALOPERATIONS

CARGO GENAV OTHER TOTAL

1 0 0 1

1 0 0 1

0 0 0 0

1 0 0 1

0 0 0 0

1 0 1 2

a 1 9 ia

3 3 34 40

3 5 41 49

2 2 49 53

0 6 38 44

0 4 43 47

0 4 49 53

0 5 40 45

0 5 14 19

0 5 44 49

0 6 60 66

3 12 53 68

0 3 29 32
0 0 54 54

0 0 32 32

1 0 43 44

5 0 15 20

2 0 7 9

31 61 655 747

CARGO%

of OPS

100.00%

100.00%
-

100.00%
-

50.00%

44.44%

7.50%

6.12%

3.77%

0

0

0

0

0

0

0

4.41%

0

0

0

2.27%

25.00%

22.22%

4.15%

GENAV%

OfOPS

0

0
-

0
-

0

5.56%

7.50%

10.20%

3.77%

13.64%

8.51%

7.55%

11.11%

26.32%

10.20%

9.09%

17.65%

9.38%

0

0

0

0

0

8.17%



TABLE 17 ARRIVAS AND DEPARTURES  BY HOUR AT BALTIMORE-WASHINGTON BNTERNAI-IONAL Awom ON 1 I /28/90

TIME

0000

0100

0200

0300

0400

0500

0600

0700

0800

0900

1000

1lOC

1200

1300

1400

1500

Iti

1700

1800

1900

2000

2100

2200

2300

ARRIVALS

CARGO GENAV OTHER

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

1 0 0

4 1 2

0 1 19

3 4 24

0 0 21

0 3 10

0 2 37

0 .2 26

0 2 4

0 5 11

0 3 34

0 4 29

2 4 11

0 1 23

0 0 27

0 0 24

0 0 10

4 0 14

1 0 6

15 32 332

TOTAL

0

0

0

0

0

1

7

20

31

21

13

39

28

6

16

37

33

17

24

27

24

10

ia

7

379

DEPARTURES

CARGO GENAV OTHER TOTAL

1 0 0 1
1 0 0 1
0 0 0 0

1 0 0 1

0 0 0 0

0 0 1 1

4 0 7 11

3 2 15 20

0 1 17 ia

2 2 28 32

0 3 28 31

0 2 6 a

0 2 23 25

0 3 36 39

0 0 3 3

0 2 10 12

0 2 31 33

1 a 42 51

0 2 6 a

0 0 27 27

0 0 a a

1 0 33 34

1 0 1 2

1 0 1 2

16 29 323 368

TOTALOPERATIONS

CARGO GENAV OTHER TOTAL

1 0 0 1

1 0 0 1

0 0 0 0

1 0 0 1

0 0 0 0

1 0 1 2

a 1 9 ia

3 3 34 40

3 5 41 49

2 2 49 53

0 6 38 44

0 4 43 47

0 4 49 53

0 5 40 45

0 5 14 19

0 5 44 49

0 6 60 66

3 12 53 68

0 3 29 32
0 0 54 54

0 0 32 32

1 0 43 44

5 0 15 20

2 0 7 9

31 61 655 747

CARGO%

of OPS

100.00%

100.00%
-

100.00%
-

50.00%

44.44%

7.50%

6.12%

3.77%

0

0

0

0

0

0

0

4.41%

0

0

0

2.27%

25.00%

22.22%

4.15%

GENAV%

OfOPS

0

0
-

0
-

0

5.56%

7.50%

10.20%

3.77%

13.64%

8.51%

7.55%

11.11%

26.32%

10.20%

9.09%

17.65%

9.38%

0

0

0

0

0

8.17%









U.S. Department
of Transportation
Federal Aviation
Administration

Report to Conqress

A Feasibility Study of
Regional Air-Cargo Airports:

Including a Case Study of a
Regional Air-Cargo Center for the
Washington, D.C., Area

Report of the Federal Aviation
Administration Pursuant to
Senate Report 101-121
Accompanying the Department

I Washington, DC. 20591 August 1991
of Transportation  and Related
Agencies Appropriations Act, 1990


